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INTRODUCTION 
Since Huber (1983) suggested that cognitive style is an ill-defined construct and is questionable for 
utilization in the design of information systems, a number of experiments have been conducted to examine 
and evaluate this trait. These studies yielded conflicting results and have lead to further confusion with 
respect to the construct. In this study, learning style (a sub-set of cognitive style) and symbol recognition 
are examined.  
METHODOLOGY 
In this laboratory experiment, subjects (students at a moderately large university in the southwestern US), 
completed a series of published assessment instruments. These instruments included the Approaches to 
Studying Inventory (ASI), Perceptual Accuracy and Speed (PAS), Group Embedded Figures Test (GEFT) 
and Kolb's Learning Style Inventory (KLSI). Administration of all assessments was embedded in a larger 
experiment and no two assessments were adjacent in terms of administration. Dual administrations of PAS 
(one manual and one computer-supported) and KLSI were conducted one-week apart. Subject 
demographics are represented by an average age of 25.4, with an average classification of "near senior" 
(mean = 3.9, where 4 = senior). Of the 45 subjects in the respondent group, 32% were males and 67% 
females.  
The short form of the ASI includes eighteen items selected to measure how active a person is as a learner 
(Gibbs 1990). Entwistle and Ramsden (1983) found that an understanding of how different students learn 
allows teachers to help them learn better. They developed a self-reported inventory to identify distinctive 
approaches to studying and identified three major factors or orientations in student approaches to studying: 
achieving, reproducing, and meaning (Ramsden and Entwistle 1981). Achieving orientation shows an 
awareness of the implications of an instructor's demands for course work. Meaning orientation is a deep 
approach, involving active questioning while learning. Reproducing orientation uses a surface approach 
and displays a preoccupation with memorization. While the full, sixty-four item instrument is best for 
counseling individual students, the shortened version exhibits moderate reliability and a reasonably robust 
factor structure (Newstead 1992).  
The PAS instrument consists of 150 pairs of character strings and is based on the perceptual speed and 
accuracy portion of the Career Ability Placement Survey developed by Lila F. and Robert R. Knapp. 
Perceptual skill consists of coding and giving coherence to sensory data and linking these data to material 
stored in memory to give them context in space and time (Welford 1976). Individuals differ in their level of 
perceptual skill, perceiving objects and recognizing their meaning at different speeds, and may approach 
the task differently. This timed exercise is designed to see how quickly and accurately a subject can 
determine whether a pair of symbols is exactly the same or different (EdITS 1976). An image is stored in 
short-term memory in a stable or resonant state, and then feedback signals representing an expectation or 
template alert the subject to mismatched inputs (Grossberg 1978). Each item contains character strings 
consisting of letters, numbers, and special characters. The items range from two to eight characters in 
length and do not surpass the generally recognized human processing capability (Miller 1956).  
The GEFT instrument, developed by Witkin, and Goodenough (1981), is a timed instrument that requires 
the subject to extract a geometric shape embedded within another figure. The instrument specifies that the 
lower the score on this instrument, the more field dependent the respondent (i.e., the subject has difficulty 
extracting the target figure embedded within another figure); the higher the score--the more field 
independent.  
The KLSI-76 was developed by Kolb (1984) and requires the respondent to force rank four propositions 
attached to an anchor statement. The instrument produces four sub-scales: abstract conceptualization (AC), 
concrete experience (CE), active experimentation (AE) and reflective observation (RO). Each sub-scale is 
identified as the end-points of a x- and y-axis (AC-CE and AE-RO), which classifies the subject as one of 
four learning styles (accomodator, assimilator, converger and diverger).  
DISCUSSION 
Table 1 provides a descriptive analysis of each of the instruments used (represented by appropriate sub-
scales, as necessary). It should be noted that only 42 subjects were present for the second administration of 
the PAS and KSLI. It should be noted that the sub-scales of ASI are reasonably similar with respect to both 
mean and range. This relationship also exists for the two administrations of KLSI, with respect to its 
associated sub-scales. For the two administrations of PAS, a higher score was achieved for the manual 
administration. Apparently, the mechanics involved in the computer-supported version (moving the cursor 
in a WordPerfect table and typing a selection) were an impediment to performance.  
Table 2 provides an analysis based on Pearson's correlation. Within the ASI, it is shown that the achieving 
and meaning sub-scales are highly correlated (p=.0001), while the reproducing sub-scale is inversely 
correlated (albeit, at a non-significant level). Thus, it appears that the achieving and meaning sub-scales 
may not be independent of each other. However, the meaning sub-scale is highly correlated with the AE-
RO scale of KLSI (positively correlated with RO and negatively correlated with AE), as well as the 
individual learning style (TYPE). Thus, there may be an association between deep meaning (learning) and 
reflective observation. ASI's reproducing sub-scale is correlated with the AE sub-scale of KLSI, but 
positively. Does this result suggest an association between surface meaning (learning) and active 
experimentation?  
The PAS (manual and computer) are significantly correlated. Thus, although subject performance was less 
with the computerized version, this act did not alter the basic precept of the instrument. The manual PAS is 
also significantly correlated with the KLSI AE-RO scale (negatively with RO and positively with AE). 
Does this mean that perceptual accuracy and speed is related to active experimentation? While the 
computerized PAS demonstrates a similar pattern, its relationship to RO was not significant. While GEFT 
is not significantly correlated to a sub-scale of the instruments used, it is interesting to note that it may have 
an inverse relationship to KLSI's CE scale (p = 0.0516). Thus, an individual that is field independent may 
not draw significantly from concrete experience.  
The final presentation is offered in response to a question raised by Ruble and Stout (1993) in response to 
the use of KLSI employed in a study by Bostrom, Olfman and Sein (1991, 1993). One of the questions 
raised by Ruble and Stout concerned the stability of KLSI. In our experiment, KLSI was administered one-
week apart. The results of these administrations are presented in Table 3. As can easily be seen, the 
individual sub-scales (AC, RO, AC, AE) are highly correlated between the two administrations. In addition, 
the scales were also highly correlated (AC-CE; p = 0.0001 and AE-RO; p = 0.0043), as was TYPE (P = 
0.0016), between the two administrations.  
CONCLUSIONS 
As a consequence of this study, learning styles are better understood. While ASI and KLSI do not map 
precisely, we found a significant relationship between ASI's meaning scale and KLSI's AE-RO scale (and 
designated learning style). In addition, ASI's reproducing scale is significantly related to the KLSI's active 
experimentation sub-scale. Combined, these results suggest that reflective observation is associated with 
"deep" learning, while active experimentation is related to "shallow" learning. We also found a similar 
significant relationship between perceptual accuracy and speed and active experimentation. Regrettably, we 
found no significant relationship between GEFT and the other instruments used (although KLSI's concrete 
experience sub-scale approached a significant relationship with field dependence). Finally, the test-retest 
reliability of the KLSI is resolved. Based on two administrations of this instrument (one-week apart), the 
sub-scales, scales and learning styles are highly correlated.  
References available from the authors upon request.  
Table 1: Descriptive Analysis of Instruments (and Sub-scales) 
Variable 
 
N 
 
Mean 
 
Std. 
Dev. 
Minimum 
 
Maximum 
 
ASI--Achieving (ASIA) 45 13.40 3.30 7.0 23.0 
ASI--Meaning (ASIM) 45 14.12 3.53 7.0 23.0 
ASI--Reproducing (ASIR) 45 14.19 3.28 8.0 23.0 
Perceptual Accuracy and Speed-Manual 
(PASM) 45 106.82 21.97 0.0 139.5 
Perceptual Accuracy and Speed--
Computer (PASC) 42 
86.93 
 23.27 
0.5 
 137.5 
Group Embedded Figures Test (GEFT) 45 14.16 5.07 1.0 36.0 
KLSI Concrete Experience 1 (CE1) 45 20.49 4.02 13.0 29.0 
KLSI Reflective Observation 1 (RO1) 45 20.76 4.47 12.0 30.0 
KLSI Abstract Conceptualization 1 
(AC1) 45 24.22 4.24 16.0 34.0 
KLSI Active Experimentation 1 (AE1) 45 24.16 4.30 11.0 31.0 
KLSI AC-CE Scale 1 45 3.73 7.07 -10.0 20.0 
KLSI AE-RO Scale 1 45 3.40 8.02 -19.0 19.0 
KLSI Learning Style 1 (TYPE 1) 45 2.16 1.11 1.0 4.0 
KLSI Concrete Experience 2 (CE2) 42 20.17 5.22 9.0 31.0 
KLSI Reflective Observation 2 (RO2) 42 20.60 4.58 11.0 31.0 
KLSI Abstract Conceptualization 2 
(AC2) 42 24.05 4.53 14.0 36.0 
KLSI Active Experimentation 2 (AE2) 42 25.36 4.30 11.0 33.0 
KLSI AC-CE Scale 2 42 4.05 8.71 -14.0 23.0 
KLSI AE-RO Scale 2 42 4.75 7.86 -16.0 18.0 
KLSI Learning Style 2 (TYPE 2) 42 2.17 0.98 1.0 4.0 
Table 2: Interrelationship between Instruments and Scales (n = 45)*  
Variable ASIA ASIM ASIR PASM PASC GEFT 
ASIM 0.5686 
0.0001 - 
- - - - 
ASIR -0.0931 
0.4872 
-0.2248 
0.0897 - - - - 
PASM -0.0520 
0.6981 
0.0525 
0.6953 0.2228 0.0928 - 
- - 
PASC 0.2418 
0.0725 
0.1084 
0.4265 
0.1627 
0.2310 0.3205 0.0142 
- - 
GEFT 0.2058 
0.1212 
0.1941 
0.1442 -0.0878 0.5120 
-0.0478 
0.7171 0.0175 0.8923 
- 
CE1 0.2301 
0.1479 
-0.0832 
0.6051 0.1289 0.4420 
0.2115 
0.1733 0.0993 0.5265 
-0.2920 
0.0516 
RO1 0.1171 
0.4659 
0.3280 
0.0363 -0.2617 0.0983 
-0.4289 
0.0041 
-0.2239 
0.1488 -0.0225 0.8836 
AC1 -0.1671 
0.2964 
0.1250 
0.4362 -0.1390 0.3862 
-0.0510 
0.7453 0.0968 0.5368 
-0.0830 
0.5880 
AE1 -0.1810 
0.2573 
-0.4194 
0.0063 0.3147 0.0450 
0.3144 
0.0400 
0.3874 
0.0103 0.0059 0.9692 
AC-CE1 -0.2184 
0.1702 
0.1160 
0.4702 -0.1484 0.3546 
-0.1437 
0.3579 0.0036 0.9815 
0.1164 
0.4466 
AE-RO1 -0.1612 
0.3140 
-0.4063 
0.0084 0.3139 0.0456 
0.4069 
0.0068 
0.3309 
0.0302 0.0157 0.9186 
TYPE1 0.1512 
0.3487 
0.3088 
0.0494 -0.1520 0.3429 
-0.1208 
0.4403 -0.2714 0.0783 
0.1671 
0.2727 
* n = 42 for PASC. Intercorrelations for KLSI are omitted due to the non-independent 
nature of the sub-scales.  
Table 3: Interrelationships between Administrations of KLSI (n = 42)  
Administration #2 Administration #1 
 
Concrete 
Experience 
Reflective 
Observation 
Abstract 
Conceptualization 
Active 
Experimentation 
Concrete Experience 0.68094 
0.0001 
-0.26659 
0.0840 
-0.57318 
0.0001 0.02405 0.8783 
Reflective Observation -0.48534 
0.0011 
0.54401 
0.0002 
0.02239 
0.8881 -0.14783 0.3501 
Abstract 
Conceptualization -0.55386 0.0001 
0.03964 
0.8032 
0.74997 
0.0001 
-0.26119 
0.0948 
Active 
Experimentation 0.13840 0.3821 
-0.29806 
0.0552 -0.21801 0.1654 
0.40085 
0.0005 
 
